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Iranian J Parasitol: Vol.  5 , No. 3 , 20 10 , pp .   27 - 34     27                       Original Article     Prevalence  of  Giardia  duodenalis   Infection in Household Cats of Ah - vaz District, South - West of  Iran     *   B  Mosallanejad  1 ,  R  Avizeh  1 ,  MH  Razi Jalali  1 ,    AR  Alborzi  2     1 Department of Clinical Sciences, Faculty of Veterinary M edicine, Shahid Chamran University of  Ahvaz,  Ahvaz, Iran   2  Department of Pathobiology, Faculty of Veterinary Medicine, Shahid Chamran University of  Ahvaz, Ah - vaz, Iran     (Received 25 Jan  2010 ; accepted 30 June 2010)     Abstract   Background:  The occurrence of  G iardia  duodenalis  in cats is of potential significance from both clinical  and public health perspectives.   The object of this study was  antigenic detection of  G.  duo denalis   in house - hold cats of Ahvaz district, South - West of Iran.   Methods:  The  prevalence  o f  G.  duodenalis   was  determined  in  fecal  samples  by  two  techniques:  centrifuga tion - flotation  and  a commercial  Giardia  Antigen Test Kit ( immunochromatography assay ) in  150 household cats  of different ages among  referred cases to  Veterinary Hospital of Ahvaz  University   from January 2008 to February 2010.    Results:  Five  out  of  150  fecal  samples  (3.33%)  were  positive  for  antigen  of  G.   duodenalis   by  immunochromatography assay.  The prevalence was significantly higher in young cats less than 6 months  (15.79%) comp ared with adult cats 6 months  –  3 years (1.37%) ( P =0.027) and above 3 years (1.72%)  ( P =0.044). The infection had more prevalence in diarrheic cats (17.39%) com pared with non - diarrheic  cats (0.79%) and the difference was significant ( P =0.02) as well. The p revalence was higher in male cats  (3.41%) than females (3.23%) and in the season of autumn (6.06%), but the difference was not significant  between the prevalence of infection relative to host gender and season ( P >0.05).  Microscopy examination  on fecal samp les  showed that 2% of the studied cats were positive.     Conclusion:  The parasite antigen was present as a zoonotic infection in Ahvaz district, South - west of Iran.  More sensitive techniques, such as immunochromatography assay, might yield more reli able res ults, in  the detection of low levels of  Giardia  in fecal samples of cats.   Keywords:   Giardia  duodenalis ,  Prevalence,  C at,  Iran                     Iranian Society of Parasito l ogy   http:// isp.tums.ac.ir     Iranian J Parasitol     Open access Journal at   http:// ijpa.tums.ac.ir     Tehran University of Med i cal  Sciences Public a tion   http:// tums.ac.ir         * Corresponding Author : Tel/Fax: +98 611 3360807,    Email:    bmosallanejad@scu.ac.ir    M ossalanezhad et al.: Prevalence of Giardia   duodenalis…     28   Introduction     iardia  duodenalis   is  a  protozoan  para site, which is found in the small  intestine  of  verte brates  including  m ammals  (1).  Only  the  species  G.  duode - nalis  (also known as  G. intes tinalis  and  G.  lamblia )  has  been  recog nized  in  cats  ( 2 ).  Most infections are subclini cal or show only  tra nsient softening of the stool early in the  infection,  although  diarrhea  may  be  acute,  chronic,  or  intermit tent  in  dogs  and  cats.  Clini cal signs are most likely to be seen in  younger animals from multi - cat households  (3 -   6).  Transmission  is  fecal - oral  rou te  by  ingestion of feces or fe cal - contaminated wa - ter, food or  fomites . There are two  stages in   the  life  cycle.  Tropho zoites  are  the  active  motile form. The trophozoites move towards  the colon where they produce a cyst  form .  The cysts are ex tremely hard  and can survive  for long peri ods in the water. The parasite  has  a  one  to  two  week  incubation  period.  Data  on  Giardia  species  infection  in  cats  show a simi larly wide  range of prevalence  (0 % –  52%) (7 -  10).    For reliable diagnosis of intestinal parasites,  a  combination  of  several  techniques  has  been  recommended.   The  diagnosis  of  Giardia  infection  traditionally  is   depended  on microscopic identification of trophozoites  or  cysts  in  feces  of  affected  animals.  Al - though  flotation  is  a  reference  method  for  the de tection of  Giardia  cysts, it is suggested  that an alternative test is also needed because  microscopic examination is time consuming  and  needs  an  experienced  microscopist.   Many artifacts mimic to varying degrees the  morphology of  Giardia  cysts (5, 11 ) .   Seve ral laboratory methods have been devel - oped  to  detect  antigen  in  the  feces  of  in - fected cats such as ELISA,  immunofluores - cence  assay   and  molecular  techniques.  Though these tests are more sensitive, spe - cific and more reproducible, but they can be  expen si ve and generally take time to be ana - lyzed by a specialized laboratory.  Recently,  a  com mercial  Giardia  Antigen  Test  Kit  (immu no chromatography  assay)  (BVT  Co.,  Ltd, Lion)  was released for detection of  G.  duode nalis  antigen in feline feces. This test  is  a rapid enzyme immunoassay that can be  conducted on fresh feces  or  previously fro - zen feces.  Sensitivity and specificity for kits  of  Giardia  Ag Test were 95.6% and 100%  respectively (12).   Large  numbers  of  cats  are  found  roaming  residential  streets  and  incr ease  the  risk  of  public health for other animals and humans.  Lack of consideration to the health of these  animals can decrease the health of humans.  No study has been reported on the distribu - tion  of  giardiasis  in  the  household  cat  popula tion in Iran. We  conducted this study  in order to determine the prevalence of  G.  duodenalis  in fecal samples of the household  cats in Ahvaz area, southwestern Iran. The  results of this study can be important for pet  clinicians.       Material s  and Methods     Study area and sampl e population   A  total  of  150  household  cats  of  different  ages were examined for fecal antigens of  G.  duodenalis   by  immunochromatography  assay and for cyst or trophozoite in feces by  microscopic examination  (flotation method) .   The  cats  used  in  this  study  wer e  referred  cases  to  Veterinary  Hospital  of  Ahvaz  University   from  January  2008  to  February  2010. Most of the cats had been referred for  other reasons mostly  for vaccination. Sam - ples were stored in an ice chest and trans - ported  to  the  Parasitology  Laborator y  of  Vet erinary Faculty to be processed.   G  Iranian J Parasitol: Vol.  5 , No. 3 , 20 10 , pp .   27 - 34     29   Three  stool  samples  were  collected  from  each animal at  48 - hour  intervals, producing  a  total  of  450  stool  samples.  Information  about  household  cats  was  taken  from  their  owners. The studied cats were divided into  two  groups (diarrheic and non - diarrheic) and  based on age into three groups (group 1: <6  months,  group  2:  6  months  –   3  years  and  group 3: >3 years). Classification was made  by  sex,  breed,  and  season.  Age  was  esti - mated  by  dental  formulary  and  owner  informa ti on.      Laboratory methods   Two  methods  of  fecal  centrifugation - flota - tion technique  and   immunochromat - ography  assay (IC)  were employed.     Fecal centrifugation - flotation technique   Fecal samples (1 g) of 150 cats (×3) were  examined  microscopically  for  the  prese nce  of  G. duodenalis  cysts by flotation in 33%  zinc sulphate solution (specific density 1.27).  It  was  filtered  through  gauze,  and  centri - fuged in a 15 ml tube at 400 g for 10 min. A  drop  of  the  float  from  the  meniscus  was  exam ined  microscopically  at  400x  magnifica tion for the presence of  G. duode - nalis  cyst (13) .   Trophozoites   could   not   be   de tected   by   floata tion   techniques   because   the   floatation   solution   lyses   the   trophozoites , so  direct   fe - cal   smears   were   carried   out   for   demon stra - tion   of   trophozoites.   Three  sam ples  were  col lected  at  48 - hours  intervals,  because  of  the intermittent nature of  Giardia  shedding.      Immunochromatography assay  and  interpre tation of the test   Fecal samples were collected from the stud - ied  cats  using  the  sample  collection.  We  added a volume of 1 full spoon of fecal sam - ple into the buffer diluent. Then the vial was  closed and shaken for homogenization. We  placed  label  on  the  sample  tube  for  identifica tion and took out the sample spoon,  provided with the kit. The strip was let  for  one minute in the solution. Then it was re - moved and placed on a flat and horizontal  surface  for  migration.  Rapid  detection  of  solu ble  G.   duodenalis   cyst  antigens  (BVT  Co., Ltd, Lion) is a qualitative test. A posi - tive result indicates the presence of   Giardia  cysts in the feces. One blue and one colored  line are positive (Fig. 1). One blue colored  line  was  negative  (Fig.   1 ).  Speed  Giardia  helps  us  detecting  the  cyst  presence  for  a  con centration higher than 80 cysts per gram  of feces (12).      Statistica l analysis   Cats were grouped by age, sex, breed, and  season  and  diarrheic  or  non - diarrheic  to  deter mine whether these factors were associ - ated with  G. duodenalis  infection, using Chi - square  analysis,  Fisher’s  exact  test,  and  Z  test. Statistical comparison s were carried out  using SPSS 16.0 statistical software. Differ - ences were considered significant when  P <  0.05.       Results     Five out of 150 fecal samples (3.33%) were  positive  for  antigen  of  G.   duodenalis   by  immunochromatography  assay.   The  preva - lence was s ignificantly higher in young cats  less than 6 months (15.79%) compared with  adult  cats  6  months – 3  years  (1.37%)  ( P =0.027)  and  above  3  years  (1.72%)  ( P =0.044).  The  infection  had  more  preva - lence in diarrheic cats (17.39%; 4 out of 23)  compared with non - diar rheic cats (0.79%; 1  out of 127) and the difference was signifi - cant ( P =0.02). The prevalence was higher in  male cats (3.41%) than females (3.23%) and  in the season of autumn (6.06%), but the dif - ference  was  not  significant  between  the  preva lence of infec tion relative to host gen - der  and  sea son  ( P >0.05).  Microscopy M ossalanezhad et al.: Prevalence of Giardia   duodenalis…     30   examination  on  fecal  samples  showed  that  2% (3 out of 150) of the studied cats were  positive.  Prevalence in other seasons (winter,  spring,  and sum mer) was 4.26%, 2.44%, and  0%  respec tively.   M ost  of  the  stud ied  cats  were  Domestic Short Hair (DSH). All of the  affected  cats  had  access  to  open  environ - ment .                       Fig. 1 : Positive (Left) and negative (Right) samples of rapid  Giardia  Ag test  in household cats in  Ahvaz district,  Iran by   ICA ,   2008 - 2010         Discussion     The  results  highlight  the  potential  role  of  household cats for zoonotic transmission of  giardiasis. The present survey that is the first  report on the prevalence of  G. duodenalis  in  household cats in Iran revealed that the over - al l  prevalence  of  the  infection  was  3.33%  and  2%  by  using  immunochromatography  assay and  fecal centrifugation - flotation tech - nique respectively.    The  current  study  demonstrated  that  G.  duode nalis  infection was significantly more  common in cats under 6 month s of age com - pared with adult cats ( P <0.05). Data examin - ing age as a risk factor for individual patho - gens  in  cats  are  limited  (10,  14).  The  Immatur ity  is  considered  a  significant  risk  factor  for  giardiasis  in  humans  and  dogs,  sug gesting that immunity d evelops with age  (15). Similarly, cats may develop immunity  to giardiasis and have no or decreased cyst  production after cyst challenge (5). Develop - ment  of  humoral  immunity  with  age  may  have  contributed  to  the  lower  prevalence  seen  in  mature  cats  in  this  study.  Kitten  behav ior, particularly the habit of biting and  licking objects, which can be contaminated  with  Giardia  cysts, may also be a significant  contributing factor.   Diarrhea  has  been  reported  as  the  major  clini cal  disease  for  Giardia  infection  (16,   17). However, subclinical infection is likely  to be also common (18). Interestingly, diar -Iranian J Parasitol: Vol.  5 , No. 3 , 20 10 , pp .   27 - 34     31   rhea was  an important  sign  of  infection  in  the present study, because the prevalence of  infection was 17.39% in diarrheic cats, com - pared  with  non - diarrheic  cats  (0. 79%)  and  the difference was significant ( P =0.02).    Generally,  a  centrifugation – flotation  tech - nique  is  regarded  as  more  sensitive  and  accu rate than flotation only to detect proto - zoan cysts (19). For the detection of  Giardia ,  immunochromatography  assay  is   more  sensi tive  than  centrifugation – flotation  (12).  For these reasons, feces of cats were exam - ined  by  centrifugation – flotation  technique  and  immunochromatography  assay  in  the  present survey. It is shown that the estimated  amount  of  Giardia  antigens  can  w idely  range in positive stool samples, for instance  above 80 cyst in 1 gram faeces in samples  found  positive  to  Giardia  by  immunochroma tography  assay.  Rapid  Giardia  test  kit  appears  to  be  sufficiently  sensitive to detect cases of giardiasis when  fairly hi gh levels of antigen are shed.    Surveys in many countries have shown that  infection with  Giardia  is common and wide - spread in crowded and open environments.  Higher prevalence in dense populations may  be  expected  because  of  increased  ease  of  transmission  (2 0,  21).  Similarly,  a  high  preva lence  of  Giardia  species  (50%)  was  detected in a Persian cattery (8). In our study,  all of the  affected cats had access to  open  environment.   The  higher  prevalence  was  seen  in  male  house hold  cats  than  females in  the  present  study. These results can be explained by the  territorial habits, as males have a wider area  of  operation  than  females,  of  course  the  differ ence  was  not  significant  between  differ ent sexes ( P >0.05). Generally, sex does  not seem to be a determining factor  of infec - tion.  Regarding  seasonal  variation  in  the  prevalence  of  Giardia ,  seasonal  effects  on  the  infection  rate  may  reflect  climatic  changes on the parasite, host physiology or  in  the photoperiod (15,  20).  In  the  present  study, the difference was no signi ficant for  season changes ( P >0.05).    The  prevalence  of  G.  duodenalis   infection  detected  in  cats  in  the  present  study  is  slightly higher compared with previous stud - ies  in  stray  cat  population  in  Iran.  Arbabi   (22) reported 0.9% (1 out of 113 samples)  infect ion in stray cats in Kashan.    The prevalence of giardiasis has been stud - ied on dogs in some different areas of Iran.  Razmi  (23)  reported  1.1%  infection  with  study on 174 fecal samples, Jafari Shoorijeh  et  al.   (24)  (0.68%)  and  Shirani  et  al.  (25)  (3.33%).  There is no obvious explanation for  these differences. These may be due to geo - graphical  variation  or  to  differences  in  the  number  of  animals  and  type  of  population  surveyed,  or  may be  attributed  to  different  sensitivity of the diagnostic procedure used.   T here are many studies of the general preva - lence of giardiasis   in cat populations world - wide. Data on  Giardia  species infection in  cats show a similarly wide range of preva - lence  (0 –   52%)  (7 - 10).  Studies  conducted  had recorded prevalence of 2.4% -  7.3%, in  cats in the Perth Metropolitan area (16), 4%  in  Unites  State  (26),  0.9%  in  Japan  (27),  14%  in  Western  Australia  (2)  and  16%  in  Sydney (28).    Excretion of  G. duodenalis  cysts is intermit - tent in symptomatic and asymptomatic ani - mals (21), so one negative fe cal exam may  not necessarily mean that the animal is not  parasitized  by  these  protozoans.  Diagnosis  can  be  improved  repeating  examinations  when ever possible. Mundim ( 28 ) found that  examination of three samples from the same  animal  increased  the  likelihood   of  positive  results.  In the present study, three samples  were  collected  from  each  cat  at  48 - hour  inter vals,  due  to  intermittent  excretion  of  trophozoites and cysts. The methods used for  detection  of  parasites  are  likely  to  play  a  great role in the variab le prevalence detected  worldwide. More levels of immunochroma - tography positives and lack of confirmation M ossalanezhad et al.: Prevalence of Giardia   duodenalis…     32   by microscopy may be due to low numbers  of  cysts  in  fecal  samples  and  microscopy  was not sensitive enough to detect these low  levels.  Similar  observat ions  have  been  re - ported by Collins ( 29 ). Trophozoites rapidly  disintegrate in feces over time, thus reducing  the likelihood of microscopic identification  (15). In our survey, two samples were posi - tive on the immunochromatography test, but  negative by mic roscopy examination.    In conclusion, this is the largest study of its  kind  investigating prevalence  of  G. duode - nalis   infection  in  household  cats  with  alimen tary  signs.  Due  to  close  contact  of  cats with human and this fact that children  play outdoors on t he soil, cats can be an im - portant  potential  source  of  transmission  of  zoonotic parasite such as  Giardia . They have  an  important  role  in  contamination  of  environ ment to cyst or trophozoite. Our re - sults indicated that the parasite antigen was  present in A hvaz district, South - west of Iran.  It  is  suggest ed  that climatic conditions in this  area  (warm and humid) are  relatively  suit - able for the spread and survival of the cysts.  It is possible that household cats are a poten - tial  source  of  environmental  contami nation  in Ahvaz area. Prevalence data are an essen - tial  component  for  evaluation  of  zoonotic  risk.   Our results will be the basis of further stud - ies that will permit to deepen our knowl edge  of  the  epidemiology  of  giardiasis.  Fur ther  studies in various ar eas will be neces sary to  survey the overall epidemiological status of  giardiasis in household and stray cat popula - tions.       Acknowledgement     We  would  like  to  mention  the  greatly  apprecia tion of Research Council of Shahid  Chamran University of Ahvaz for t he finan - cial  support .   The  authors  declare  that  they  have no conflicts of interest.      References     1 .   Filippich LJ, McDonnell PA, Munoz E,  Upcroft JA.  Giardia  infection in budgeri - gars. Aust Vet J. 1998; 76(4): 246 – 9.   2 .   Swan JM, Thompson RCA. The preva - lence of  Giardia  in dogs and cats in Perth,  Western  Australia.  Austr  Vet  J.  1986;  63(4): 110 - 2.   3 .   Adam RD. Biology of  Giardia  Lamblia .  Clin Microbiol Rev. 2001; 14(3): 447 – 75.   4 .   Ponce - Maco tela  M,  Peralta - Abarca  GE,  Martínez - Gordillo  MN.  Giardia  intestinalis   and  other  zoonotic  para sites:  Preva lence in adult dogs from the southern  part of Mexico City. Vet Parasitol. 2005;  131(1 - 2): 1 -  4.   5 .   Barr  SC.  Enteric  protozoal  infec tions:  Giardiasis. I n: Greene CE, edi tors. Infec - tious  Diseases  of  the  Dog  and  Cat.  Philadel phia: W.B. Saun ders Co.; 2006. p.  736 – 52.   6 .   Palmer CS, Thompson RCA, Traub RJ,  Rees R, Robertson ID. National study of  the gastrointestinal parasites of dogs and  cats  in  Australia.  Ve t  Para sitol.  2008;  151(2 - 4): 181 – 90.   7 .     Spain  CV,  Scarlett  JM,  Wade  SE,  McDonough  P.  Prevalence  of  enteric  zoono tic agents in cats less than 1 year old  in Central New York St ate. J Vet Intern  Med. 2001; 15(1): 33 – 8.   8 .   McGlade TR, Robertson ID, Elliot AD,  Thompson  RCA.  High  Preva lence  of  Giardia  detected  in  cats  by  PCR.  Vet  Parasi tol . 2003;  110(3 - 4):  19 7 - 205.    9 .   Robben  SR,  le  Nobel  WE ,  Dupfer  D ,  Hendrikx WM ,  Boersema JH ,  Fransen F ,  Eysker  ME .  Infections  with  helminths  and/or protozoa in cats in anima l shelters  in the Nether lands.  Tijdschr Diergeneeskd.   2004; 129(1): 2 - 6.  Iranian J Parasitol: Vol.  5 , No. 3 , 20 10 , pp .   27 - 34     33   10 .   De Santis - Kerr AC,  Raghavan M , Glick - man  NW,  Caldanaro  RJ ,  Moore  GE ,  Lewis HB ,  Schantz PM ,  Glickman LT .  Prevalence  and  risk  fac tors  for  Giardia  and coccidia spe cies of pet cats in 2003 - 2004.  J Fe line Med Surg.  2006; 8(5): 292 - 301.   11 .   Itoh N, Kanai K, Hori Y, Hoshi F, Hi gu - chi S. Prevalence of  Giardia intestinalis   and other zoonotic intesti nal  parasites in  pri vate household dogs of the Hachinohe  area in Ao mori prefecture, Japan in 1997,  2002 and 2007. J Vet Sci. 2009; 10(4):  305 - 8.   12 .   Geurden T, Berkvens D, Casaert S, Ver - cruysse  J,  Claerebout  E.  A  Bayes ian  evalua tion of three diagnos tic assay s for  the  detection  of  Giardia  duodenalis   in  symp tomatic and asymptomatic dogs. Vet  Parasi tol. 2008; 157(1 - 2): 14 – 20.   13 .   Dryden MW, Payne PA, Smith V. Ac cu - rate diagnosis of  Giardia  spp .  and proper  fe cal examination proce dures. Vet Ther.  2006; 7(1): 4 – 14 .   14 .   Lupez  J D,  Abarca  K V,  Paredes  P M,  Inzunza E . Intestinal parasites in dogs and  cats  with  gastrointestinal  symptoms  in  Santi ago,  Chile.  Rev  Med  Chil.   2006;  134(2): 193 - 200.    15 .   Bianciardi P, Papini R, Giuliani G, Cardini  G. Prevalence of  Giardia  anti gen in stool  samples from dogs and cats. Rev Med Vet.  2004;155: 417 - 21.   16 .   Hill  SL,  Cheney  JM,  Taton - Allen  GF,  Reif JS, Burns C , Lappin MR. Preva lence  of  enteric  zoonotic  organisms  in  cats.  J  Am Vet Med Assoc. 2000; 216(5): 687 – 92.    17 .   Read C, Walters J, Robertson ID, Thomp - son RCA. Correlation be tween genotype  of  Giardia  duode nalis  and  diarrhea . Int J  Parasitol. 2002; 32(2): 229 – 31.   18 .   Thompson RCA, Hopkins RM, Homan  WL. Nomenclature and ge netic groupings  of  Giardia  infecting mammals. Parasitol  To day. 2000; 16(5): 210 – 3.   19 .   Payne PA, Ridley RK, Dryden MW, Mil - liken GA, Bathgate G, Stewart PW. Effi - cacy of a combination fe bantel -  praz iqaun - tel - pyrantel  product,  with  or  without  vaccina tion  with  a  commercial  Giardia  vac cine, for treat ment of dogs with natu - rally occur ring  giardiasis . J Am Vet Med  Assoc. 2002; 220(3): 330 - 3.   20 .   Kirkpatrick  CE.  Epizootiology  of  endopara sitic  infections  i n pet  dogs  and  cats  presented  to  a  veterinary  teaching  hospi tal. Vet Parasitol. 1988; 30(2): 113 - 24.   21 .   Huber F, Bomfim TC, Gomes RS. Com - parison  between  natural  infec tion  by  Crypto sporidium sp.,  Giardia  sp. in dogs  in two living situations in the West Zon e  of the municipality of Rio de Janeiro. Vet  Parasitol. 2005; 130(1 - 2): 69 - 72.   22 .   Arbabi M,  Hooshyar H . Gastrointesti nal  parasites of stray cats in Kashan, Iran. Trop  Biomed.  2009; 26(1): 16 - 22.    23 .   Razmi GhR. Survey of Dogs' Para sites in  Khorasan  Razavi  Province,  Iran.  Iran  J  Para sitol. 2009; 4(4): 48 - 54.   24 .   Shoorijeh SJ, Sadjjadi S M, Asheri A, Er - aghi K.  Giardia  spp. and Sarcocys tis spp.  status in pet dogs of Shiraz, Southern part  of Iran Trop Biomed. 2008; 25(2): 154 – 9.   25 .   Shirani  D,  Khalili  MR,  Meshgi  B. The  prevalence of  Giardia  sp. among the pet  dogs of Isfahan. J Vet Res. 2006; 6 1(2):  161 - 3.    26 .   Little SE ,  Johnson EM ,  Lewis D ,  Jaklitsch  RP ,  Payton ME ,  Blagburn BL ,  Bowman  DD ,  Moroff S ,  Tams T ,  Rich L ,  Aucoin D .  Prevalence  of  intes tinal  parasites  in  pet  dogs in the United States.   Vet Parasitol.   2009; 166(1 - 2): 144 - 52.   27 .   Yamamoto N ,  Kon M ,  Saito T ,  Maeno N ,  Koyama M ,  Sunaoshi K ,  Yamaguchi M ,  Morishima Y ,  Kawanaka M .  Prevalence  of intesti nal canine and feline parasites in  Sai tama  Prefecture,  Japan.  Kansen - shogaku Zasshi. 2009; 83(3): 223 - 8.  M ossalanezhad et al.: Prevalence of Giardia   duodenalis…     34   28 .   Mundim  MJ,  Rosa  LA ,  Hortencio   SM ,  Faria  ES ,  Rodrigues  RM ,  Cury  M C .   Preva lence  of  Giardia  duode nalis   and  Crypto sporidium spp. in dogs from differ - ent living conditions in Uberlândia, Brazil.  Vet Parasitol.  2007; 1 44(3 - 4): 356 - 9.   29 .   Collins GH, Pope SE, Griffin DL, Walker  J, Connor G. Diagnosis and prevalence of  Giardia  spp. in dogs and cats. Aust Vet J.  1987; 64(3): 89 – 90.    